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Dye  2  position  and  topography  1986 


Purpose  *. 

ilj  To  provide  a  satellite  based  fixed  point  close  to  Dye  2  for  position  and 
elevation  reference.  By  remeasurement  of  this  point,  the  surface  velocity 
can  be  calculated^ 

Z)  To  measure  the  surface  topography  within  3  km  from  the  station.  Irregular 
Ice  flow  should  be  accompanied  by  changes  In  surface  slope,  thus  the 
surface  topography  can  be  used  as  an  Indicator  for  variations  In  surface 
strain.  * —  — -  •, 


Equl  parent 

The  satellite  receiver  used  Is  constructed  by  University  of  Copenhagen  (UCPH). 
This  receiver  has  demonstrated  an  accuracy  of  better  than  1  meter  In  the  hori¬ 
zontal  plane,  and  better  than  1.5  meter  in  elevation.  The  topography  is  perfor¬ 
med  with  a  Wild  T16  theodolite  equipped  with  a  Wild  DI200  distance  meter.  The 
theodollthe  has  automatic  vertical  zero. 

Data  processing 
Satellite  fix. 

The  satellite  Information  Is  stored  on  tape  In  the  field.  In  the  lab.,  the 
information  Is  transferred  to  the  Sperry  1192  mainframe  at  the  University 
Computing  Center.  Abnormal  satellite  passes  are  removed  by  a  preprocessor,  and 
the  result  checked  manually.  The  data  are  then  mixed  with  the  precise  satellite 
ephemerls  (provided  by  DMATHC)  and  the  position  calculated  by  the  DMATHC  de¬ 
veloped  DOPPLR  program.  Thus,  the  position  Is  compatible  with  any  position 
calculated  by  DMATHC  using  the  precise  ephemerls.  The  estimated  error  is  less 
than  1  meter  In  the  horizontal  plane,  and  less  than  1.5  meter  In  elevation. 

In  order  to  reference  the  elevation  to  mean  sea  level  In  stead  of  the 
WGS72  ellipsoid,  the  estimated  geoldhelght  Is  calculated  from  geold  data  provi¬ 
ded  by  Rapp,  Ohio  University.  The  estimated  geold  height  Is  40  meter.  As  the 
measured  antenna  height  above  the  ellipsoid  Is  2152.52  m,  and  the  antenna  was 
1.05  m  above  the  snow,  the  snow  surface  at  the  geocelver  site  Is  2111.5  meter 
above  sea  level. 

Surface  topography 

The  main  elevation  reference  Is  the  snow  surface  at  the  satellite  fix.  In 
order  to  provide  this  reference,  an  optical  marker  (prism)  was  mounted  0.5 
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meter  from  the  satellite  antenna.  The  terrain  close  to  the  station  Is  very 
Irregular  due  the  snow  removal  operations,  thus  two  observation  posts  had  to 
be  used,  both  west  of  the  Dye  station  and  close  to  the  garage.  The  position  of 
these  points  relative  to  the  satellite  site  was  calculated  from  the  distance 
and  azimuth  to  the  marker  prism  at  the  satellite  site.  The  true  azimuth  was 
calculated  from  sun  shots.  The  position  of  the  Dye  station  was  determined  from 
prisms  at  the  corner  legs.  The  main  reference  Is  the  south  side  of  the  south¬ 
western  leg  -  that  close  to  the  entrance  latter.  The  distance  data  from  the 
DI2000  Is  corrected  for  barometric  pressure,  temperature  and  humidity  In  the 
distance  meter  Itself.  The  elevation  reading  and  the  distance  then  give  the 
elevation  changes,  corrected  for  refraction  and  earth  curvature.  This  calcula¬ 
tion  was  done  at  the  lab  using  a  Lotus  123  program  (se  enclosure  4). 

The  corrected  elevation  measurements  were  used  as  Input  to  the  "UNIRAS" 
program.  Using  the  "Geopak"  routines,  and  some  degree  of  smoothing,  the  topo¬ 
graphy  shown  as  enclosure  3  Is  obtained.  All  observed  points  are  marked  with  a 
small  dot.  Due  to  the  low  data  density  In  some  areas,  the  topography  have  some 
anomalies.  This  Is  an  artifact  from  the  data  processing. 

Compared  with  the  topography  around  Dye  3,  the  topography  is  relative 
regular.  The  surface  undulations  are  not  very  strong.  The  Ice  flow  Is  in  direc¬ 
tion  285  degree  true. 

Schedule 

The  team,  consisting  of  N.  Gundestrup  and  L.  Rllshejgird  arrived  Dye  2  with 
105'th  TAG  May  22.  The  same  day,  the  satellite  receiver  was  set  up.  Passes 
from  May  23  to  May  28  were  used  for  the  calculations.  The  measurements  of  the 
surface  topography  took  place  In  the  days  May  24  to  May  26.  The  main  problems 
were  obstacles  due  to  snow  drifts  and  periodic  low  visibility.  May  26,  the 
measurements  had  to  stop  because  excessive  snow  drifts  made  measurements  Impos¬ 
sible.  The  team  left  Dye  2  for  Sondre  Stromfjord  May  28  by  109' th  TAG. 


Enclosures: 

1.  Photo  of  reference  at  Dye  2  station 

2.  DMA  sheet  with  satellite  fix  data. 

3.  Surface  topography 

4.  Lotus  sheet  of  elevation  measurements 


Enclosure  1,  photo  of  reference  at  Dye  2. 

The  main  reference  at  the  Dye  station  Is  the  column  close  to  the  entrance 
latter.  On  the  photo,  the  prism,  and  the  yellow  target  just  below  the  prism  Is 
visible.  The  reference  Is  44  cm  above  the  horizontal  beam. 
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